Abstract. Material science is an interdisciplinary field applying the properties of matter to various areas of science and engineering. In this work, we introduce orthogonal vector-valued wavelets with poly-scale, which are wavelets for vector fields, based on the notion of full rank subdivision oper -ators. It is demonstrated that, like in the scalar and multiwavelet case, the existence of an symmetr -ic vector-valued scaling function guarantees the existence of symmetric vector-valued wavelet func -tions. Secondly, we propose a construction algorithm for compactly supported orthogonal twodirectional matrix-valued wavelet packets. Lastly, A method for constructing a class of compactly supported orthogonal matrix-valued wavelets is presented by means of matrix theory.
Introduction
Mechanical engineering science emerged in the 19th century as a result of developments in the field of physics. Mechanical engineering overlaps with aerospace engineering, metallurgical engineering, civil engineering, electrical engineering, petroleum engineering, manufacturing engine -ering, chemical engineering, and other engineering disciplines to varying amounts. Since the late 20th century, multiwavelet theory have become the focus in the wavelet analysis. Multiwavelets, which can offer properties like symmetry, orthogonality, short support at the same time, have been widely used in signal procssing, image processing and so on. Orthogonal two-direction multiple vector-valued wavelets with multi-scale is researched. The concept of two-direction vector-valued multiresolution analysis is introduced. The two-direction vector-valued wavelets and wavelet pack -ets with multi-scale are presented. We present a construction algorithm of compactly supported orthogonal two-direction vector-valued wavelets by means of the matrix theory and the timefrequency analysis method. Properties of a class of orthogonal two-direction vector-valued wavelet packets are characterized.Vector-valued wavelet is a class of more generalized wavelets. The notion of vector-valued wavelets is introduced. The existence and the method for construction of the orthogonal vector-valued wavelets are studied in [1] by Xia and Suter. One of the basic advantages of wavelets is that an event can be simultaneously described in the fre-quency domain as well as in the time domain, unlike the usual Fourier transform where an e vent is accurately described either in the frequency or in the time domain. Fowler and Li using discrete orthogonal vector-valued wavelet transform to study Marine eddy current phenomenon. To obtain some beautiful features, Yang S Z [2] introduce the concepts of two-direction scaling function and two-direction wavelets, and give the definition of orthogonal two-direction scaling function and construct the orthogonal twodirection wavelets. Compared with general wavelet, two-direction wavelets filter can be flexible to choose in practical application [3] . Naturally, two-direction wavelets has become a key research object. Based on an observation in Chen [4] and using blocking partition and full rank subdivision operator developed by Micchelli and Sauer [5] and some ideas from Bacchelli [6] , one of the pur pose of this paper is to extend the result in [6] to the case of multi-scale orthogonal matrix-valued wavelets. In the meantime we propose an algorithm for constructing a class of orthogonal compa -ctly supported matrix-valued wavelets with multi-scale. 
On multiple vector-valued multiresolution analysis
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where ,2 aZa + Î³ and the finitely supported sequences of nń matrices {},{} kkZkkZ pp +-ÎÎ are called positive-direction mask and negative-direction mask, respectively. Definition 3 [4] . We say that the vector-valued function are given by (9).
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Conclusion
We introduce orthogonal matrix-valued wavelets with poly-scale, which are wavelets for vector fie -lds. The properties of two-directional matrix-valued wavelet wraps are characterized.
